Protective Effect of Curcumin by Modulating BDNF/DARPP32/CREB in Arsenic-Induced Alterations in Dopaminergic Signaling in Rat Corpus Striatum.
Earlier, protective role of curcumin in arsenic-induced dopamine (DA)-D2 receptor dysfunctions in corpus striatum has been demonstrated by us. In continuation to that, the present study is focused to decipher the molecular mechanisms associated with alterations in dopaminergic signaling on arsenic exposure in corpus striatum and assess the protective efficacy of curcumin. Exposure to arsenic (20 mg/kg, body weight p.o. for 28 days) in rats resulted to decrease the expression of presynaptic proteins-tyrosine hydroxylase and VMAT2 while no effect was observed on the expression of DAT in comparison to controls. A significant decrease in the expression of DA-D2 receptors associated with alterations in the expression of PKA, pDARPP32 (Thr 34), and PP1 α was clearly evident on arsenic exposure. Expression of BDNF and pGSK3β in corpus striatum was found decreased in arsenic-exposed rats. Simultaneous treatment with curcumin (100 mg/kg, body weight p.o. for 28 days) resulted to protect arsenic-induced alterations in the expression of DA-D2 receptors, PKA, pDARPP32, pCREB, and pPP1α. Neuroprotective efficacy of curcumin can possibly be attributed to its antioxidant potential which significantly protected arsenic-induced mitochondrial dysfunctions by modulating the ROS generation and apoptosis. Modulation in the expression of BDNF and pGSK3β in corpus striatum by curcumin exhibits the importance of neuronal survival pathway in arsenic-induced dopaminergic dysfunctions. Interestingly, curcumin was also found to protect arsenic-induced ultrastructural changes in corpus striatum. The results exhibit that curcumin modulates BDNF/DARPP32/CREB in arsenic-induced alterations in dopaminergic signaling in rat corpus striatum.